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Kicka poo Creek is a medium sized, wa rm water s tream located in the 
centra l pa rt of Coles County, Illinois. The creek is the receiving stream 
for the sewage effluent of the cities of Mattoon and Charles ton which re-
cently began treating sewage to the tertiary level. In 1 967-70, the fis h 
popula tion of the creek was intensively surveyed at a time when a ,les s 
a dvanced method of sewage treatment was employed. This s tudy provided a 
ba seline of information from which a portion of the present study is 
founded. 
Fish were collected from 5 s ampling s tations utilizing capture tech-
niques comparable with thos e us ed in the original s tudy. Forty s pecies of 
fish from 8 families .·were collected· during an eight month sampling period 
in 1978 . Eight species found were previous ly unrecorded from the creek 
while 6 others that were taken in the.earlier study were absent. A com-
parison of the population structures of the two periods revealed that the 
1978 population contained a greater percentage of fis hes intolerant of 
pollution than did the 1967-70 population. Groups indicative of good 
water quality s uch as darters ( Percidae) , redhors e (Moxos toma) , and black 
�ass (Micropterus ) , were more common in the more recent collections. 
The Shannon divers ity index was applied·to the data of both studies 
a nd it was determined by the us e of a t-test that the 1978 fish populat� on 
wa s significantly mo re divers e than was the 1 967-7 0 population. In gen-
era l, the divers ity of the fis h population increas ed as the stream order 
increased. A s omewhat aberrant divers ity was present at the first station 
containing fish below the Mattoon effluent. No fis h were observed immed� 
ia�ely below this effluent. · 
Macroinvertebrate communities were als o s tudied to augment· the fis h 
data . Fifty-nine taxa were identified with insects being the most dominant 
group. Suitable forms of arthropods were us ed to compute a biotic index. 
This index indicated that the macroinvertebrate communities near the Mat­
toon effluent reflected a very poor water quality. As downstream pro­
gression was made, water quality improved to a fair condition as defined 
by the index. A slight degradation occured iLUnediately downstream from 
the entrance of a tributary containing the Charleston effluent. 
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Int roduction 
Aqua�ic ecosys tems,  esp e cial ly s treams, are of t en ut ilized as ave­
nues of was te disp osal . Although unavoidab le, thi s prac t i ce usual ly re­
sult s in the degradation of wa t er qual i ty . A p ol luted stream is los t 
to most muni cipal, agricultur al and re creational us e s  and may of ten pre­
sent a heal th hazard . In the course of prop er resource management it  is  
es s ential that s treams b e  main t ained at  the highes t  practical level of 
water quality . To achieve thi s, water p ol lut ion must b e  detected and 
moni t ored whenever and wher ever i t  occurs . 
I t  i s  desirable, but of t en di fficult ,  to determine the extent of 
pollution in an aquatic ecosys tem . S everal general criteria have b een 
us ed in this process . Physical and chemical me thod s  of as certaining 
water qual ity yield resu lt s  that ar e of t en preci s e  and eas ily analy zed, 
yet c ertain drawbacks are encount ered wi th their use. Per iodic use of 
these methods ref le c t  only the water condi t ions at the t ime of samp ling 
and cannot provide inf ormat ion on pas t f luctuati ons (Patrick 1 950, Wi lhm 
and Dorris 1 9 68) . In add ition, sub stances in low concentrations are of ­
ten overlooked and coverage of al l the va rieties of p ol lutional mat er­
ial s  af fecting water quality i s  i mpos s ib le . 
In many cases, a biologic al app roach is theoretical ly superior to 
physi cal and che mical analys i s  in wat er quali ty appraisal . Aquatic or­
ganisms generally cannot escape adver s e  environmental conditions and 
will become reduc ed in number s  or die when condi tions become intoler­
abl e .  The organi sms f ound in an ecosy stem may ther efore indicate pre­
sent a s  well as p as t  conditions (Hil senhoff 1 977) . The limiting fac tors 
brought abou t by pollu tion result in charac teri stic  aggregat ions of or­
ganisms . These group s of or ganisms comprise the communi ty structure of 
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an ecosystem (Wilhm and Dorris 1968) . Studies of the connnunity struc­
tures of various groups such as fishes (Thompson and Hunt 19 30 ) , ar­
thropods.(Hilsenhoff 19 77) , and saprotrophs (Bick 19 72) , have led to a 
greater understanding of the effects of disturbances on aquatic eco­
systems as a whole. Three methods have been widely used to analyze 
community structure in biological water quality assessment. These are 
diversity indices, biotic indices, and the indicator organtsms concept. 
Kickapoo Creek, Coles County, Illinois receives tertiary treated 
sewage effluent from the cities of�attoon and Charleston which have a 
combined population of approximately 40 , 00 0 . It is of manageable size, 
has been studied in the past, and therefore presented an excellent op­
portunity to apply some of the aforementioned biological methods of 
water quality assessment to a disturbed aquatic ecosystem. A compre­
hensive survey of the fishes and macroinvertebrates of Kickapoo Creek 
was carried out. The present fish population was compared to an ear­
lier study (Durham and Whitley 19 71) which was done at a time when the 
cities were treating sewage only to the secondary level. An analysis 
of the composition and distribution of the fishes and macroinverte­
brates lead to conclusions as to the effects of the tertiary treated 
sewage effluent on the water quality of the creek. 
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Description of Study Area 
Kickapoo Creek is a medium sized, warm water stream located in the 
central part of Coles County, Illinois. The creek arises on the south 
edge of the city of Mattoon at an elevation of 216.7 m above sea lev-
el. From there it flows east and southeast for 26 km and enters the 
Embarras River about 4.5 km south of the city of Charleston at 173.7 m 
above sea level. The resulting gradient of 1.65 m per km is considered 
to be higher than average for the area. 
2 An area of approximately 248 km are drained by Kickapoo Creek and 
its tributaries. This area is bounded on the north by the Cerro Gordo 
moraine and on the south by the Shelbyville terminal moraine. The 
creek itself is located in a narrow area between the Shelbyville mor-
aine and the smaller Paris moraine (Figure 1). The most recent glacia-
tion left the basin of Kickapoo Creek with a varied topography that 
ranges through flat to gently rolling to steeply inclined. Level areas 
s uch as the prairie sections in the north and the floodplain of the 
creek in the southeast are heavily farmed in row crops. The steeper 
moraines are largely left to pasture and woodland but, in the north 
and east parts of the basin, the moraines are less apparent and fields 
are often plowed to within a few feet of the creek banks. 
Kickapoo Creek has undergone several physical changes over the 
past few decades. The upper two-thirds of t he creek was formerly in-
termittent, but with the continuous inflow of effluent from the Mattoon 
and Charleston sewage treatment plants, the creek has become a perman-
ent body of water from the Mattoon plant on. Unlike other area creeks 
of comparable size, an easily detectable flow could be observed even 
during drought. During periods of average flow, the creek may vary 
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Figur e 1 .  Mo ra i na l  map o f  C ol e s  County, I l l i no i s, i l l u s t r a t ing the maj or c r e eks in the 
Kic kapoo Cr eek dra i nage ba s i n .  Drawn after W illman a nd Frye (1970). +:--
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b etween 2 and 5 m wide and have pools up to 75 cm deep in the section 
.from the Mattoon eff luent to the mouth of Ril ey Creek. Downstream from 
Riley Creek , the creek is between 4 and 7 m wide with poo l s  over 1.5 m 
in d epth .  
The effluents that give the creek a lar ge par t of its vo lume have 
in the past created septic zones. Dur ing the study period of Durham 
and Whi t ley ( 1 9 71) , sep tic zones existed for 6.4 km downs tream from the 
Matt oon sewage tr eatment plant and fo r 1. 3 km be low the entrance of Ri­
ley Creek due to C har lesto n ' s sewage ef f luent (Horner 1971 ) . No evi­
dence of septic cond itions �as discover ed during the pre sent study .  
Other pollutants that f ind their way into the creek are s i lt f rom 
improp er ly managed farmlands,  agri cu ltural chemicals that accomp any the 
s ilt and industrial was tes from factories in the cities . S evera l major 
fish kil ls have been rep orted in recent year s . One in 1 9 63 resu lted 
f rom a cyanide spill  in a drainage d itch in Mattoon and led to a com­
p lete kill (Durham and Whi tley 1 9 71 ) . In May o f  1 9 7 9  a ferti lizer 
p lant spilled a quantity of 28% nitrogen solution into Ri ley Creek that 
ki lled nearly al l fis h in Kickapoo Creek from the mouth of Ril ey Creek 
to the Emb arras River. 
S amp ling stations on Kickap oo Creek in clud e 6 of the 9 originally 
designated by Durham and Whitley (19 71) (Figure 2). They are defined 
as f o l lows: 
Station lA . Located in th e NW � of Sec 1 9 , Tl 2N-R8E. Extends 
from the Odd Fellows Road Brid ge up stream to a ri ffle composed of brick 
and concrete rubble . Passes through farmland with some wood s .  Average 
width ,  3 m, aver age depth, 25 cm . Bottom composed of s i lt ,  mud ,  and 
sand . Except for the rubb le riffle area , this  station lacks clear-cut 
n 
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pools and riffle s and most res embles a silted ditch .  Formerly a sep tic 
.area , thi s s t at ion is only .5 km from the Mat toon s ewage eff luent out­
let . 
Stat ion 1 .  Located in the SW�' S ec 21 , T l 2N-R8E . Extend s from a 
point 36 m up s tream to a point 36 m downstream from a concrete dam lo­
ca ted 1 0 0  m downs tream from Int ers tate Route 57 .  Pass es through p as­
tureland . Aver age wid th , 3. 5 m ,  average dep th , 5 0  cm . Bot tom composed 
o f  s i l t , sand and gravel with concre te rubbl e near the dam . Above the 
dam the creek is deeper and the curr ent is a lmos t  nonexisten t . Gras sy 
overhung banks are present and the ar ea is almost  pond-like . Immedi­
ately below the dam there is a f as t ,  ro cky pool and farther downs tream 
the creek i s  mo s tly shoal wi th some small pools . 
Station 4, Located in the NW �' Sec 25 , T l 2N-R8E . Extends from a 
large log j am ,  up s t ream to s everal meter s above the brid ge. Pas s es 
through a wooded area with some farmland . Average wid th , 4 m ,  average 
dep th , 25 cm. Bot tom compo s ed of san d  and gravel . 
are f ound at the log j am and und ernea th the bridge. 
Fair sized p ools 
A large , shallow 
ri f fle exi s t s  jus t  downs tream from the bri dge . The remainder o f  the 
s tat ion cons i s t s  of s andy , sha llow shoal area s with a few s l ight ly 
undercut banks . 
Stat ion 5 .  Located in the S W  �' S e c  20 , T l 2N-R9E . Extends f rom 
the brid ge downs tream to j ust  p a s t  the first large.pool . Al so , the 
·area up s tream f rom the bridge to jus t above the lar ge , rocky ri ffle was 
sampled by s e ine . Passes through a wooded area with some adjoining 
farmland . Average wid th , 3 . 5 m, aver age dep th ,  ·25 cm . Bottom comp osed 
of sand , grave l and small ro cks . Pools are found at the downstream end 
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of the station arid at the bridge . Sandy shoals and s hallow riffles are 
found in-between . Several under cut banks are pre sent . 
Station 7 .  Located in the NW� , Sec  27 , T l 2N-R9E . From 40 m down­
stream f rom the 4th Street bridge , just upstream from a deep , swift 
pool , do wns tream to a large,  shal low ri f fle . Pas ses through wood land . 
Average width ,  6 m , average dep th, 75 cm . Bottom composed of  sand , 
gravel , rocks and boulders .  The large ups tream pool is up to 1 . 5 m 
deep . A natural log dam creates a lar ge , slow pool and there are many 
deep ly undercut banks . Current is  general ly s wift and pools are hard­
bottomed . 
Station 9.  Located in the SW� , Sec  3 5 , T l 2N-R9E . Extends from a 
log jam near the po int where the creek joins the Embarras River , up­
stream to an u�dercut bank pool . Pas s e s  through woodland with adjoin­
ing f armland . Average width , 6 . 5 m ,  average dep t h ,  40 cm . Bottom com­
posed mos t ly o f  s and with some grave l . Thi s  s tat ion consists mainly of 
sandy shoals whi ch are constantly shifting and often create braided 
stream conditions . The log jam contains very deep areas but during low 
p eriods these fill up with sand . At several times during the study 
period , water from the Emb arras River ext ende d  up into this  section of 
the creek • •  This condition occurred when the creek was low and the 
river high . 
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Meth od s  and Materials 
Co llecting trip s were or iginal ly intended to b e  mad e monthly , from 
April  to November 1978 . Thi s  wo uld have resulted in 8 co llections p er 
station . However, due to water conditions and the availab ility of as­
s is tants , s ome stations wer e not s ampled in certain months . In other 
instances , s everal collections were made at a station in the same month . 
Numb er and intent of samp ling trip s fo r each station are given in Table 
1. 
Fi sh were co lle cted by a variety of methods to ins ure that an ac­
curate es timate of the population s tructure cou ld be made . An electric 
seine modified f rom Funk (1949) was emp loyed to collect f i sh by tempor­
arily stunning them . The seine meas ured 7 m between the electrodes and 
spanned the stream in al l but the widest p laces . Thr ee copper chain 
drag lines were sp aced 1 m apart in the c enter of the seine. A Homelite 
115 volt, 13 . 1  amp portable generator was us ed as a p ower sour c e . A 36  
m transmission cord was used between the generator and the s eine . This  
cord also  served to determine the length of the stations . Samp ling com­
menced a cord's length downs tream f rom the generator and ended a co rd's 
length ups tream from the generator . Thi s re s ulte d  in co llecting sta-
72 m in length . The seine was oper ated in the manner des crib ed by Lari­
more (196 1 )  • 
Nylon hand seine s having a 6 . 4 nun mesh and measuring 7 . 6 ,  4 . 6 ,  and 
1.2 m long were us ed to samp le the s tations de fined by the electrofish­
ing procedure . The larger s eines wer e p ulled through s lower moving wa­
t er in the us ual manner . The 1.2 m s eine was p lac ed b elow a rif fle 
whi le a disturbanc e was c reate d  up stream by the collectors ' f eet . This 
disp laced the f i sh and al lowed them to b e  washed into the s eine by the 
Table 1 . .  Collect i n g  trips made to Kickapoo Creek , Coles 
County, Ill i no i s ,  April through December , 1978. 
Number of collect ion s  
Station 
Fis h  invertebratea 
lA ob 2b 
1 7 4C 
4 9 6 
5 9 6 
7 1 1  6 
9 8 5 
Totals 44 2 9  
10 
a Due to h i gh water , invertebrate collect ions began in May. 
b Station lA was added late in the study and was sampled in 
December o f  1978 and Apri l  of 1979. Fis h  were not ob served 
at thi s  station so no attempt was made to s ample for them. 
c Invertebrate sampling at Station began i n  July. 
11 
current . 
Hoop nets with a stretched me sh s ize of 4 cm , a hoop diameter of 
75 cm , and a total length of 3 . 2 m were set at al l stations excep t  Sta-
tion 1 .  Whenever p o s s ib le, they were p lac ed within the def ined callee-
ing stations. Whe n a suff i c i ently deep pool was ab sent f rom a station , 
the hoop net was p laced in a su itable pool nearby. The co ntents of  the 
hoop nets we re  removed eve ry 24 hou r s . 
Large , easily id entifiab l e  f ish wer e  given a distin ct f i n  clip and 
were measured in total length before b eing re leased at the point of cap-
ture . Recaptures wer e  noted and were not included as part o f  the s am-
p le .  Sever al ind ividuals o f  each species were pre served i n  10% forma-
l in to b e  held as reference specime ns and to al low accurate wei ghts to 
be taken . To �stimate the weights of released f ish, emp i rical curves 
wer e  plotted as recommended by Lagler (195 2) . All smalle r f i sh and 
tho s e  of  unknown identity wer e immediately p reserved i n  10% f ormalin . 
These fis h  were measured in to tal length and weighed on a Mettler bal-
an c e .  Identificatio ns we re mad e us ing P f lie ger ( 1975 ) and Smith (1979) . 
Several specimens were identi f ied by D r .  Philip Smith o f  the Illino is 
Natu ral History Survey . Scientific names used follow tho s e  given by 
Bailey et al . (197 0 ) . Rep re sentative specimens of mo st species have 
been deposited in the S c ruggs Museum ,  Eastern I llinois Univers ity. 
Fish p opulation structur e s  f or ea ch s tation and f o r  the c reek as a 
who le were analy z ed with the use o f  the Shannon d iversity ind ex .  Given 
by Zar ( 1 974) , it read s 
k 
n log n - � f i log f i 
H = i=l n 
whe re H i s  the diver s ity value , k is the number of categories , n is the 
12 
sample s iz e ,  and fi is the numb er of observat ions in category i.  
Maximum possible diversity can be ca lculated  by 
H = log k .  max · 
A value J, i s  the propor tion o f  the ob served diver si ty to the maxi-
mum p o ssib le d iversity and is derived by 
. H  J = -­H max . 
To tes t for s ignificant di ffer ence between H values , a t - t est 
(Hut cheson 1970) was used . It reads 
t = 
where 
Degrees of freedom are calculate d by 
DF 
One tailed tes t s  wer e performed and a confi dence int erval of p = 
0.05 was us ed . 
Macroinver tebrat es wer e largely co l le c t ed by the me tho d suggested 
by Hils enhoff (1977). Samp ling was done at the s ame stations defined 
by the electro f  ish ing pr ocedure but at t imes different from fish col-
lecting. Co llec tion s  were.taken ba ck t o  the labo ratory and , if t ime 
p ermitted, the or ganisms were p i cked from debris while s t i l l  alive . 
They were then p laced in 80% ethanol .  If the samp le s  were not to b e  
.pi cked immediately, they were preserve d  i n  80% e thanol in the field . 
13 
Macro inver t eb rates were identifi e d  with the aid of the keys listed 
in App endix A .  Mr . Gary Warren and others at the Illinois Natural His-
tory identi fied several specimens and ver ified the id ent ities of  many 
oth ers. Nomenc lature used for the insects f o llows Merrit and Cunnnins 
(1978), whi l e  P ennak (1953) was used f or al l other invertebrate groups .  
The b io t ic index p rop osed b y  Hi lsenho ff (1977) was used to evalu-
ate the arthropod segment of the macroinvertebrate  connnunity . Ind ex 
values were app lied to ar thropods wh er ever possib le and the biotic in-
dex was then calculated using 
where n. is the numb er o f  ind ividuals in ea ch taxon , a. is the sug-1 l 
gested index value for that taxon and N is the total numb er of  individ-
uals of all taxa found in the samp le . 
14 
Results 
· I. · Fis he s  
Fishes colle cted from Kickapoo Creek from Apri l  to Decemb er 1978 
total e d  2,918 ind ividuals of 40 specie s  and 8 fami lie s . The s e  data re­
sulted in a community diver si ty ind ex value of 1.0707. Tab le 2 com­
p ares the pres ent study with that of Durham and Whitley (1971), who co l­
lected 7,643 individ ual s of 38 species and 9 famil ies.  To al low direct 
comparison with r e s ults obtained by Durham and Whitley ,  71 individuals 
and 4 species colle cted b y hoop net wer e removed from the present s tu­
dy. This lower ed the diver sity ind ex value to 1. 0395. The re lative 
abundance o f  f i shes by f ami ly f rom bo th studies is shown in Figure 3 .  
Community s tructure varied greatly among the 5 samp ling stations 
containing f ish . Co mmunity di ver sity value s at each s tation ranged 
from a high of 1. 1000 at Station 7 to a low of 0. 7395 at Station 4 
(Tab le 3). Stat ion 7 al so had the gre ate s t  numb er of individuals , 
1,106, and spe c ies , 31. Stat ion 1 had the lowes t numb er of individuals , 
59, and specie s , 11. Cyprinids dominate d  the numerical dis tribution at 
all s t ations (Figure 4). 
The biomas s diver si ty ind ex value f or the entire creek was 1. 2450. 
B iomass diver s i ty at the individ ual s tations generally re s emb led com­
muni ty diver s ity. It ranged from 1. 0773 at Station 7 to 0. 7673 at Sta­
t ion 4 (Tabl e 4). Fish at Station 1 had the highest average weight,  
27.8 g ,  followed b y  Stations 7, 9, and 4. Station 5 had the lowest 
average wei ght per fish , only 7. 1 g .  Although found at only one station 
and number ing only 5 indi viduals , Cvp rinus carpio compri sed more of the 
total biomas s than any oth er spe cies , 17. 97%. �emoti lis _  atromaculatus , 
11. 9%, Catos tomus �ommersoni , 8.91%, Ictalurus natalis, 8. 67%, and 
15 
Table 2 . Populat ion structure and conunun ity divers ity of the 
fishes of K ickapoo Creek, Col e s  County 'Ill inoi s .  Data from 
t he 1967-70 study (Durham and Whitley 1971) and the present 
s tudy are g iven. 
Taxon 
Petromy zontidae 
Ichthyomyz on ca staneus 
Clupe idae 
Doro soma ceped ianum 
E socidae 
E sox amer icanu s 
Cypr i n idae 
Campostoma anomalum 
Cyprinus carp io 
Eric;{mba buccata 
Notem igonus crysoleucas 
Notrop i.§.. chrysocephalus 
N_. spilopterus 
N_. stramineus 
N_. umbratilis 
N_. whipplei 
Phenacobius mirabil is 
Pimephales notatus . 
E._. promelas 
E._. vig ilax 
Semot ilus atromaculatu s 
Catos tomi dae 
Carpiodes cyprinus 
Catostomus comrnersoni 
Erimyzon oblongus 
Hypentelium n igricans 
Minytrema me lanops 
Moxostoma anisurum 
M_. erythrurum 
M_. macrolepidotum 
Ictalur idae 
Ictalurus melas 
!_. natalis 
!_. punctatu.s.. 
Noturus m iurus 
Pylodictis oliyaris 
1967-70 Study 
Number Percent of total 
1 
49 
487 
115 
1913 
1 
36 
223 
278 
140 
350 
44 
1078 
217 
29 
1959 
10 
162 
284 
7 
15 
28 
7 
6 
22 
16 
3 
0.01 
0.01 
0.64 
0.64 
89�87 
6.37 
1. 50 
25.03 
0.01 
0.47 
2.92 
3.64 
1. 83 
4.58 
0.58 
14.10 
2.84 
0.38 
25.63 
6.71 
0.13 
2.12 
3.72 
0.09 
0.20 
0.37 
0.09 
0.61 
0.08 
0.29 
0.21 
0.04 
1978 Study 
Percent Number of total 
0.55 
16 6.55 
0.07 
2 0.07 
87.18 
273 9.36 
5 0.17 
512 17.55 
8 0.27 
25 0.86 
183 6.27 
216 7.40 
37 1.27 
160 5.48 
38 1. 30 
327 11. 21 
12 0.41 
748 25.63 
5.69 
5 0.17 
71 2.43 
4 0.14 
20 0.69 
1 0.03 
14 0.48 
26 0.89 
25 0.86 
1.64 
9 0.31 
25 0.86 
10 0.34 
3 0.10 
1 0.03 
Table 2. Cont inued . 
Taxon 1967-70 Study 
Number 
Atherin idae 
Labide sthes sicculu s  5 
Cyprinodont idae 
Fundulus notatus 6 
Centrarch idae 
Le2omi s cyane l lu s  19 
L .  humi l i s  
L .  macroch iru s  38 
L .  megaloti s 20 
L. m icrolo2hu s 
Micro2teru s 12unctulatus 59 
M .  sal mo ide s  
Pomo x i s annular i s  1 
P .  n igromaculatus 
Percidae 
Etheostoma caeruleum 1 
E. f labell are 1 
E .  nigrum 4 
E .  s2ectabi l e  
Perc ina sci era 9 
Total number 7643 
Total s pecies 38 
Percent 
of total 
0.07 
0.07 
0.08 
0.08 
1. 79 
0.25 
0.50 
0.26 
0.77 
0.01 
0.19 
0.01 
0.01 
0.05 
0.12 
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1978 Study 
Number 
4 
23 
1 
11 
10 
1 
23 
7 
1 
1 
52 
8 
2918 
40 
Percent 
of total 
0.14 
0.14 
2.67 
0.79 
0.03 
0.38 
0.34 
0.03 
0.79 
0.24 
0.03 
0.03 
2.05 
1. 78 
0.27 
H1967_70 = 0.9891 H1978 
= 1.0707 
t = 7.04 Difference significant 
p = .0005 
le tofu.,. fda� 0.6f 
Cl upei doe 0.64 
C�ntra rcfli�a E' · • •  ---\---
e 6.71 
C utJr i 11; dae 89. S7 
Other� 0./6 
1967-70 
lctotu'rida e 1.64 
Clu C'CJP"rinodontfda� O./ 
E ·dap 0.07 
Cafostomidae 
Cuorinfdae 87.IB 
/978 
.Figur e 3. Di s tr i but ion by fami ly o f  the f i s he s.of Kickapoo Creek, Cole s County, I l l i nois , 
the Durham a nd Whi t l ey ( 1 9 7 1) s t udy a nd the pr e s ent· s tudy g iven. � ........ 
Table 3. Population structure and community diversity values of the fishes of Kic kapoo 
Creek , Coles County Illinois , by sampling s tation. 
Station 1 Station 4 
Tax on Percent Percent Nuniber of total Number of total 
Clupeidae 
Dorosoma cenedianum 
Esocidae 
Esox americanus 
Cyprinidae 
Campos toma anomalum 
�rinus carpio 
Ericymba buccata 
Notemigonus crysoleucas 
Notropis chrysocephalus 
N. spilopterus 
N. stramineus 
N. umbratilis 
N. whipJ2lei 
Phenacobius mirabilis 
Pimephales notatus 
P. £romelas 
Semotilus atromaculatus 
Catostomidae 
Carpiodes cyprinus 
Catostomus commersoni 
Erimyzon oblongus 
Hypentelium nigricans 
Minytrema melanops 
Moxostoma anisurum 
M. erythrurum 
M. macrolepidotum 
-
8 
-
1 
1 
-
-
-
-
-
-
6 
2 1  
-
-
5 
3 
-
-
-
6 2.7 1 - 9 1 .  3 3  
1 3. 5 6 1 3 3  3 3.92 
- 4 1  1 0. 4 6 
1 .  6 9  
1. 6 9  1 0.2 6 
- 1 0 . 2 6  
- 1 6  4. 0 8  
- 1 0.2 6 
- - -
- 1 4  3. 5 7  
- 9 2 . 3 0  
1 0. 1 7 1 0. 2 6  
3 5. 5 9  1 4 1  3 5. 9 7  
1 3. 5 6 - 2. 8 1  
- 3 0. 7 7  
8 . 4 7 7 1. 7 9  
5.0 8 - -
- - -
- 1 0. 2 6  
- - -
Station 5 
Percent Number of total 
- 9 2. 0 1 
1 1 1  1 0. 3 1 
2 8 4 2 6.37 
6 0. 5 6  
2 0.18 
6 4  5.94 
2 0. 18 
1 3  1. 2 1  
6 6  6. :!.3 
4 0. 37 
4 39 4 0. 7 6  
- 3. 9 0  
2 0. 19 
3 6  3.34 
1 0. 0 9  
1 0. 09 
- -
2 0. 1 8  
I-' 
co 
Table 3. Continued. 
Taxon Station 1 
Station 4 Station 5 
Number Percent of total Number 
Percent 
of total Number 
Percent 
of total 
Ictaluridae 
Ictalurus melas 
.I.. natalis 
J.. punctatus 
Noturu s miurus 
Pylodictis olivaris 
Cyprinodontidae 
Fundulu s notatus 
. 
Centrarchidae 
Lepomis cyanellus 
L .  humilis 
L .  macrochirus 
L .  megalotis 
h microlophus 
Micropteru s punctulatus 
M .  salmoide s 
Pomoxis annularis 
P .  nigromaculatus 
Percidae 
Etheostoma spectabile 
Percina sciera 
3 
9 
1 
1 
Total number 59 
Total species 1 1  
5 . 0 8 
5 . 0 8 
1 8 . 6 4  
15.25 
1 .  6 9  
1 .  69 
-
1 
-
2 
2 
1 8  
3 9 2  
1. 2 8  
0 • .  2 6  
-
0 . 5 1  
0 . 5 1 
,4_5 9 
4.59 
4 
2 
-
5 
1 
1 
1 
3 
2 7  
1 077 
2 3  
H = 0 . 8 45 3 H = 
1 7  
0.7 3 9 5  
1 .  2 3 0 4  
H = · 0.7 599 
H = 1.0 41 4 H max max = 8max = 1. 3617 
J = a. a 111 .1 = a 60 ..... J ... a __ _ __., 
0 . 5 6  
0 . 37 
0 . 1 9  
1 .  0 2  
0.4 6 
0 . 09 
0 . 09 
0. 09 
0 . 2 8  
2.5 1 
2.5 1 
I-' 
\0 
Table 3. Continued . 
Taxon 
Clupeidae 
Dorosoma cepedianum 
Esocidae 
Esox americanus 
Cyprinidae 
Campostoma anomalum 
Cyprinu s carpio 
Eri cymba buccat a  
Notemigonu s cry soleucas 
Notropi s chrysocephalus 
N .  spilopteru s 
N .  st.ramineu s 
N .  umbra tilis 
N .  whipplei 
Phenacobiu s mira bilis 
Pimephales notatus 
P .  promela s 
Semotilus _a tromaculatus 
Catostomidae 
Carpiodes cyprinus 
Cato stomu s commersoni 
Erimyzon oblongus 
Hypen teliurn nigricans 
Minytrema melanop s 
Moxo storna a ni surum 
M. erythrurum 
M. rnacrolepidotum 
Station 7 Station 9 
Percent Perc ent Number of total Number of total 
- 0 .8 1  - 2 . 4 6  
9 0. 81 7 2.4 6 
- 0. 09 - 0.3 5 
1 0.09 1 0.3 5 
- 8 3. 8 2 - 81. 3 4  
1 8  1 .  6 3  3 1 .  0 6  
5 0. 4 5  
1 8 0  1 6. 2 7 7 2. 4 6  
- - 7 2. 4 6  
1 6  1. 4 5 1 0 . 3 5  
9 4  8 . 5 0 8 6  3 0 . 2 8  
- 1 2 9  1 1. 6 6  7 2. 4 6  
1 5  1 .  3 6  2 1  7 . 39 
1 0 8 9. 7 6  5 0  17.6 1 
1 1  0. 99 
2 09 1 8.90 4 3  1 5. 1 4 
1 0. 09 
1 4 1  1 2. 7 5 6 2. 1 1 
- 9.0 4  - 1 .  7 6  
2 3  2. 0 8  
1 9  1. 7 2  
1 3  1 .18 1 0. 3 5  N 
2 5  2. 2 6  1 0 . 3 5  0 
2 0  1 .  8 1  3 1. 0 6  
Table 3. Continued. 
Station 7 
Taxon Number Percent of total 
Ictaluridae 
Ictaluru s mela s 
J.. natal i s  
_I. punctatus 
Noturus miuru s 
Pylodict i s  olivari s  
Cyprinodont idae 
Fundulus notatus 
Centrarchidae 
Lepomi s cyanellus 
L. humili s 
L. macrochiru s 
L. megalotis 
L. microlophu_s 
Micropterus punctulatu s  
M. salmoides 
Pomoxis a nnular i s  
P. nigroma culatus 
Percidae 
Etheostoma spectab ile 
Percina sc iera 
2 
2 2  
5 
6 
1 
5 
6 
11 
1 
1 
7 
Total number 1 1 0 6 
Total species 31 
H = 1.1000 
H = 1. 4 9 1 4 max 
J = 0 . 7 37 6 
2 . 6 2  
0. 18 
1. 9 9  
0 . 4 5  
0. 18 
2. 8 0  
0. 5 4  
0. 09 
0.4 5  
0. 5 4  
-
0. 9 9  
0. 0 9  
0. 09 
0. 6 3  
0. 6 3  
H 
8
max 
J 
Station 9 
Number Percent of total 
1 
5 
3 
1 
2 
3 
3 
-
11 
1 
3. 5 2  
0 .  35 · 
1. 7 6  
1. 06 
0. 35 
0. 7 0  
7 . 0 4  
0. 7 0  
1 .  06 
1. 06  
3. 8 7  
0 . 35 
2 . 8 2  
_8 2 . 8 2  
2 8 4 
2 6  
= 1. 016 0 
= 1. 4 15 0 
= 0.718 0 
N 
� 
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C ypr in idae 
C atostomidae 
Ic taluridae 
C entrarchidae 
Others 
C ypr i n idae 
C atostomidae 
Ictalur idae 
Centrarchidae 
Others 
0 
Percent of total number 
I-' 
0 
tv 
0 
w 
0 
(J'I 
0 
-.] 
0 
00 
0 
l.O 
0 
(/) 
rt 
OJ 
rt 
l-'· 
0 
!:j 
I-' 
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rt 
OJ 
rt 
I-'· 0 
!:j 
.i::.. 
Table 4. Weight dis tribution and biomass diversity values of the fishes of Kickapoo 
Creek, Coles County Illinois, by sampling station and by all stations combined . 
Taxon 
Clupeidae 
Dorosoma ceped ianum 
Esocidae 
Esox americanus 
Cypr in idae 
Campostoma anomalum 
Cyprinu s carpio 
Ericymba bucca ta 
Not emigonu s cry soleucas 
Notropi s chry socephalus 
�- spilopteru s  
N .  stramin eu s 
N. umbra tili s 
�- whipplei 
Phenacobiu s mira bili s 
Pimephale s notatu s 
!?_ .  promela s 
Semotil u s  a tromaculatus 
Cato stomida e  
Carpiode s cyprinu s  
Cato stomu s commersoni 
Erimyzon oblongu s 
Hypent elium n igricans 
Minytrema m ela nop s 
Moxo stoma a nisurum 
11· erythrurum 
M. macrolepidotum 
Stat ion 1 
Gram s 
74 . 2  
34 .9 
1. 4 
17.7 
6 5 1. 9 
2 66.3 
134 . 2 
Percent 
of total 
4 7 . 5 8 
4 . 5 3 
2 .13 
0.08 
1. 08 
39 . 76 
2 4 .4 3 
16.24 
8 .19 
Station 4 
Gram s 
5 91. 7 
7 2 . 0  
1 .  4 
4 . 0  
33 . 5 
0 . 9 
4 6.2 
16.0 
1 .  2 
1618 . 5  
14 18 . 0 
2 7 2 . 0  
6 7 . 0  
Percent 
of total 
50 . 7 2  
12 . 5 8 
1 .  5 3  
0 . 03 
0 . 09 
0 . 7 1  
0 . 02 
0 . 98 
0 . 34 
0 . 03 
34 . 4 1 
37 . 36 
30 . 16 
5 . 7 8  
1 .  4 2  
Station 5 
Grams 
4 12 . 0  
5 8 3 . 4 
12 . 0  
10 . 0 
12 0 . 4 
10 . 4 
53 . 8 
18 6 . 4 
7.2 
292 0 . 7 
6 38 . 0 
18 39 . 0 
1 .  8 
104 . 0 
109 . 8 
Percent. 
of total 
5 6 . 11 
5 . 36 
7 . 5 8 
0 . 16 
0 . 13 
1 .  5 7  
0 . 13 
0 . 70 
2 . 4 2  
0 . 09 
37 . 9 7 
35 . 00 
8 . 2 9 
2 3 . 90 
0 . 02 
1 .  35 
1. 4 3  
N 
w 
Table 4. Continued . 
Tax on 
Clupeidae 
Dorosoma cepedianum 
Esocidae 
Esox americanus 
Cyprin idae 
Campo stoma anomalum 
Cypr i nu s  carpio 
Ericymba buccata 
. 
Notemigonu s crysoleucas 
Notropi s chry socephalus 
N. spilo2terus 
N. stramineus 
N. umbrat i lis 
�- whipplei 
Phenacobiu s m irabilis 
Pimephale s notatus 
P .  promelas 
Semot ilu s atromaculatus 
Catostomidae 
Carpiodes cypr i nu s  
Catostomus commer soni 
Erimyzon oblongus · 
Hypentelium n iqr icans 
Minytrema melanop s 
Moxostoma anisurum 
M. erythrurum 
. M. macrole.Qidotum 
Station 7 
Percent Grams of total 
- 3 . 2 6  
9 6 0 . 0 3 . 2 6  
- 0 . 2 2  
6 5 . 0  0 . 2 2  
- 4 1 .  35 
6 6 . 6 0 . 2 3  
8 8 5 4 . 0  30 . 04 
35 0 . 1 1 . 19 
- -
38 9 . 3  1 .  32 
314 . 5  1 .  07 
2 33 . 6 0 . 7 9  
19 . 0  0 . 06 
8 01 .  9 2 . 7 2 
37 . 6  0. 1 3  
4 4 8 . 9 1 .  5 2  
2 . 4 0 . 0 1  
6 6 8 . 5 2 . 2 7  
- 32 . 8 2 
- -
2 02 1 . 5 6 . 8 6  
- -
145 5 . 4 4 . 9 4 
- -
114 3 . 5 3 . 8 8  
2 6 08 . 0 8 . 8 5 
2 44 4 . 1  8 . 2 9 
Station 9 All Stations 
Percent Percent Grams of total Grams of total 
- 19�38 - 4 . 2 1 
1 1 16 . 0  19 . 38 2 07 6 . 0  4 . 2 1 
- 0 . 34 - 0 . 17 
19 . 3  0 . 34 8 4 . 3  0 . 17 
- 1 0 . 05 - 4 1 . 10 
2 2 . 2 0 . 39 1 16 6 . 8  2 . 37 
- - 8 8 54 . 0  17 . 9 7 
1 7 . 4  0 . 30 1 02 2 . 9  2 . 08 
6 . 2 0 . 11 4 1 . 0 0 . 08 
1 .  9 0 . 03 4 05 . 9 0 . 8 2  
2 2 6 . 8 3 . 9 4  5 5 5 . 2 . 1 . 13 
1 3 . 5 0 . 2 3  4 01 .  0 0 . 8 1  
13 . 5  0 . 2 3  33 . 4 0 . 07 
2 37 . 9  4 . 13 1050 . 1  2 . 13 
- - 137 .6 0 . 2 8  
32 . 0  0 . 5 7  6 38 . 3  1 .  39 
- - 28 . 6  0 . 06 
7 . 7  0 . 13 5 8 6 7 . 3  11 . 9 1  
- 6 . 8 7  - 30 . 30 
- - 2 056 . 0 4 . 17 
- - 4 39 8 . 8  8 . 93 
- - . 136 . 0 0 . 28 
- - 155 9 . 4  3. 1 7  
- - 6 7 .0 0 . 14 
17 5 . 1  3 . 04 1318 . 6  2 . 6 8 N 
2 . 7 0 . 05 2 6 10 . 7 5 . 30 .p.. 
2 17.9 3 . 7 8  2 7 7 1 . 8 5 . 6 3  
Table 4. Continued . 
Tax on 
Ictaluridae 
Ictalurus melas 
l_. natal is 
I .  punctatus 
Noturus miurus 
Pylodictis olivaris 
Cyprinodontidae 
Fundulus notatus 
Centrarchidae 
Lepomis E_Yanellus 
L. humilis 
L. macrochirus 
b_. rnegalotis 
b_. rnicrolophus 
Micropterus punctulatus 
M. salmoides 
Pomoxis annularis 
P. nigrornaculatus 
Percidae 
Etheostoma spectabile 
Percina sciera 
Station 1 
Pe rcent Grams of. total 
- 9 . 0 4 
1 4 8 . 2  9 . 0 4 
- -
- 1 8 .9 5 
2 0 7 . 3  1 2 .6 5  
- -
- -
1 3 . 8 0 . 8 4 
- -
8 9 . 6 5 . 4 7 
- -
- -
Station 4 Station 5 
Percent Percent Grams of total Grams of total 
- - - 3 . 9 3 
- - 2 3 1 .  2 3 . 00 
- - 7 0 . 9 0 . 9 2 
- 1 1 .  6 3  - 4 . 6 7 
5 1 . 0 1 . 0 8  6 2 . 8  0 . 8 2 
23 3 . 8  4 . 9 7 7 6 . 6 1 .  0 0  
- - 2 . 4  0 . 0 3  
- - . 8 7 . 0 1 . 13 
2 6 2 . 2 5 . 5 7 1 30 . 6  1 .  7 0  
- 0 . 2 8 - 0 . 2 9 
1 3 . 3 0 . 2 8 2 2 . 5 0 . 2 9 
Total weight 1 6 3 9 . 5 4 7 0 2 . 7  7 6 9 2 . 9  
H = 
H = max 
J = 
0 . 7 9 1 0  
3 . 2 1 4 7  
0 . 2 4 61 
H = 
H = max 
J = 
0 . 7 6 7 3  H = 0 . 8 6 2 8  
3 . 6 7 2 3  H = 3 . 886 1 max 
0 . 2 0 8 9  J = 0 . 2 2 2 0  
N 
Vt 
Table 4. Continued . 
Tax on 
Ictaluridae 
Ictalurus melas 
J.. natalis 
I- punctatus 
Noturus miurus 
Pylodictis olivaris 
Cyprinodontidae 
Fundulus notatus 
Centrarchidae 
Lepomis cyanellus 
L. humilis 
L. macrochirus 
.!:!· rnegalotis 
Station 7 
Grams 
2 0 7 . 3 
3 8 3 2 . 0 
4 2 4 . 5 
3 . 4 
2 4 . 6  
6 . 6 
2 7 0 . 4 
2 4 9 . 5 
Percent 
of total 
1 5.14 
0 . 7 0 
13 . 0 0 
1 .  4 4  
0 . 0 1 
0 . 01 
7 . 18 
0 . 0 8 
0 . 0 2  
0 . 9 2 
0 . 8 5 
Station 9 
Grams 
3 7 0 . 0 
36 2 . 8  
10 . 5  
6 2 0 . 0  
1 .  5 
3 .0 
6 7 .4 
7 4 . 5  
Percent 
of total 
2 3.67 
6 . 4 2 
6 . 3 0 
0 . 18 
10 .7 7  
0 . 0 3  
0 . 0 3 
3 9 . 4 4  
0 . 0 5  
1 . 17 
1. 2 9  
All Stations 
Grams 
5 86 .7 
4 2 7 2 . 9 
787 . 2  
10.5 
62 0.0 
4.9 
Percent 
of total 
12 . 7 4 
1. 19 
8 . 6 7  
1 .  6 0  
0 . 02 
1 .  2 6  
0.01 
0 . 01 
1· microlophus 
Micropterus punctulatus 
M. salmoides 
12 7 7 . 9  
2 08 . 0 
8 0 . 0  
4 . 3 4 
0 . 7 1  
0 . 2 7 
2 0 3 2 . 6 3 5 . 29 
3 4 8 . 7 
6 . 6 
6 4 8 . 2 
3 2 6 . 4 
13 . 8  
3 3 9 7 . 5 
6 90.4 
80.0 
9 4 . 0  
11 . 38 
0 . 7 1 
0 . 01 
1 .  32 
0 . 6 6  
0 . 0 3 
6 . 9 0  
1 .  4 0  
0 . 16 
0 . 19 
Pomoxis annularis 
P. nigromaculatus 
Percidae 
Etheos toma spectabile 
Percina s ciera 
5 . 2 
Total weight 2 9 4 7 2 . 9  
H = 1 . 0 7 7 3  
H = 4 . 4 6 9 4 max 
J = 0 . 2 4 16 
0 . 0 2 
0 . 0 2  
9 4 . 0 
12 . 7  
5 7 5 9 . 0 
H = 
H = max 
J = 
0 . 9161 
3 . 7 6 0 3  
0 . 2 4 3 6  
1 .  6 3  
0 . 2 2 
0 . 2 2 
4 1 .  0 
12 .7 
4 9 2 6 7 . 0 
H = 
H = max 
J = 
1 .  2 4 5 0  
4 . 6 9 2 6  
0 . 2 6 5 3  
0 . 10 
0 . 08 
0 . 0 2 
N 
"' 
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M ic ro p t erus runc tulatus , 6 . 90% , a l s o  contr ibu t ed s ignif icant amounts to 
the b ioma s s .  The weight d i s t r ibu t ion o f  f am i l i e s  f o r  a l l  c o l l ec t ing 
s ta t ions - i s shown in F igu r e  5. 
A gr id compar ing the r e su l t s . o f t- t e s t s p r e f o rmed o n  t h e  commun ity 
and b ioma s s  d iver s i t y  ind ex values o f  each s t a t ion v s . ev ery o ther s t a­
t ion i s  g iven in Tab l e  5 .  B ioma s s  d iver s i t y  val u e s  f o r  the s ta t ions 
proved to b e  s ignif icant l y  d i f f er e n t  f rom each o ther in all c a s e s . Com­
mun i t y  d iver s i ty value s d emo n s t r at ed a mor e  c omp l ex pa t t er n  o f  s ignif icant 
d if f er ence . S ta t ions 7 and 9 wer e  no t s i gnif i can t l y  d if f e r ent f r om each 
o ther in c o�Jnun i t y  d iver s i ty but wer e s ig n i f icant l y  mo r e  d iv e r s e  t han a l l  
o t her s ta t ions . 
S t a t ions 1 and 5 ,  and 4 and 5 ,  had s imi lar d iv er s it i e s  but S ta t ion 
1 wa s s ignif i c antly mor e d iv er s e  than wa s S t a t ion 4. F igur e 6 illus­
tra t e s  the r e l a t ionship s o f  the f i sh d iver s i t y  values o f  each s t at ion to 
the sewage e f f l uent s  ent er ing the c r eek f r om C har l e s ton and Ma t to o n . 
IL Macro inver t eb r a t e s  
F i f ty-nine taxa o f  macro inver t eb ra t e s  wer e id ent i f ied f r om c o l l ec­
t ions mad e . o n  Kickapoo C r eek for the May through D e c emb er 197 8  sampl ing 
p e r i od (Tab l e  6 ) , Insec t s  d ominat ed t h i s  commun i t y  in numb ers o f  both 
spec i e s  and ind iv idua l s . Pre sent in the c r eek wer e 13 t axa of C o l eop­
t er a , 10 Ephemer op t era , 7 Remip t er a , 9 Odona t a , 5 D ip t era , 4 Tricho p t era , 
and 1 ' taxon each o f  C o l lembola and P l e c o p t era . Due to the l im i t a t ions 
o f  ident if icat ion key s and the author ' s  exper ienc e ,  o t her taxa ( e s pec ial ly 
d ip t erans) a lmo s t  c er t a inly p r e s ent in the samp l e s  could no t be ident if ied . 
D if f er enc e s  in c ommun i ty s truc t ur e  amoung c o l l e c t ing s t a t ions wer e 
obviou s  in many ca s e s . The numb er of t axa inc r e a s ed a s  a d owns tr eam 
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Table 5. T-tes t ( Hutches on 1 9 7 0 ) results f rom a station to s tation comparis on of com­
munity and biomass diversity values of the fi s hes of Kickapoo Creek , Coles County ,  Illin­
ois . Community diver sity t-tes t  value s are given in the lower r i ght hal f ' of the table and 
biomass d iversity t-test values are given in the upper ri ght half . 
Station 
1 
4 
5 
7 
9 
Station 1 
t= 1 . 9 2 7 8 
S . D . 
t= 1 .  6 6 4 5 
N . S . D .  
t= 5 . 0 0 6 6  
S . D .  
t= 2 . 4 1 1 9  
S . D .  
Stat ion 4 
t= 2 . 0 2 1 7  
S . D . 
t= 0 . 6 9 7 5  
N . S . D . 
t= 1 2 . 6 6 0 0  
S . D .  
t= 4 . 8 6 3 5 
S . D . 
S . D .  = Signif i cant D i f f e renc e 
N . S . D .  = No Signif icant Di f ference 
{ P = 0 . 0 5 one tai led tes ts ) 
Stat i on 5 
t= 6 . 2 5 0 1  
S . D .  
t= l 0 . 7 2 1 8 
S . D . 
-
-
t= 1 6 . 3 7 3 3  
S . D .  
t= 4 . 7 9 5 2 
S . D . 
Suation 7 
t= 2 8 . 1 6 1 2  
S . D . 
t= 4 3 . 5 2 7 7  
S . D .  
t= 3 1 . 8 8 0 6  
S . D . 
-
-
t= 1 .  5 8 5 1  
N . S . D .  
Station 9 
t= l 0 � 6 3 0 2  
S . D .  
t= 1 6 . 0 5 8 7  
S . D . 
t= 5 . 9 4 4 0  
S . D . 
t=2 2 . 3 9 9 3  
N . S . D . 
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Figure 6 .  Communi ty and biomass d iversity index values f or the fishes of all collecting 
stations , Kickapoo Creek , Coles CountY, Illino is , shown in relation to the Mattoon eff luent . 
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Table 6 . D istr i but ion o f  rnacro invertebrates collected f rorn 
Kickapoo Cre ek , Col es County , ;I:ll ino is . 
Number per station Total 
Ta:xon 
Nernatornorpha 
Gord ioi dea 
Annelida 
Oligochaeta 
Hirudinea 
Gloss iphon i i dae 
Placobde l la 
Erpodelli dae 
Arthropoda 
Insecta 
Collernbola 
Srninthuri dae 
Srninthuride s  
Epherneroptera 
S iphloriur idae 
Isonychi a  
Baetidae 
Ba et is 
Callibaet is 
Pseudocloeon 
Heptag eni i dae 
He2tagen ia 
He2tagenia 
Stenacron 
Stenacron 
Stenonerna 
Stenonerna 
d iaba sia 
inter2unctaturn 
( 2ulchelurn group ) 
t errninatum 
Tricorythi dae 
Tr icorythodes 
Caenidae 
Caenis 
Ephemer idae 
Hexagenia 
Odonata 
Libellul i dae 
Plathernis lyd ia 
Calopteryg idae 
Calo2teryx rnac ulata 
Coenagrioni dae 
Anomalagr ion hastatum 
Argi.l!_ 
Enallagma 
Ischnura 
Plecoptera 
Perlidae 
Perle sta 2lacida 
lA 1 
* 
p p 
s. 
8 8 
4 7 0 
2 6 
1 
2 1 2  
1 6  3 6  
all 
4 5 7 9 stat ions 
3 3 
p p p p 
1 1 
2 2 4 
1 1 
9 1 9  4 3 2  
1 6  5 7 5 3 3  
1 6 
7 8 3 3 2 1  
1 1 
3 3 
8 3 3 2 1 6  
5 2 8 1 3  1 0  8 3  
4 6 1 1 1  
4 4 
1 1 
3 1 6  5 1 2 5 
5 1 1 7 
1 1 
1 1 1 8  
1 4  3 7 3 8  4 9 3  
1 1 0  8 5 
1 9 
1 6  2 7  5 3 1 5  1 1 2  
2 1 6  
2 3 6  7 9 7  
4 4 
3 2  
Tabl e 6 • Continued .  
Taxon Number per s tation Total al l 
lA 1 4 5 7 9 s tations 
Hemiptera 
Veliidae 
Microvelia 1 7 4 1 2 
Gerridae 1 1 .  1 3 
Gerris 5 2 1 2 1 1 1 2  
Metrobate s 1 1 
Rheuma tobat. es 2 3 5 
Tr e2oba t e s  1 1 1 3 
Corix ida e 
Hes2erocorixa 1 1 
Si gar a 1 5  1 1 6 2 3  
Trichopt era 
Hydropsychidae 1 1 2 
Cheuma to2sy:c he 2 6  4 1  4 8  5 1 2 0  
Hydro2syc he 3 3 
Hydro2syche s imulan s 1 5 1 9  1 2  3 7  
.§TinQhito2s yc he b i f ida comp l ex 1 1 
Hydropti l ida e 
Hydro2t i la 1 1 
C oleoptera 
Gyrinidae 
Dineutus 2 1 2 5 
Gyrinus 3 3 
Halip l i dae 
Pel todytes 4 4 
Dytiscidae 
kacco:phi lus 4 1 1 6 
Hydrophilidae 
Enochru s 2 1 3 
Tro2i s ter n u s  ( larvae ) 1 1 
Tro2i s t e r n u s  lat er a li s  1 1 2 4 
Tro2i s t er n u s na tator 1 2 3 
Dryopidae 
He lichus 1 1 8 2 1 2  
Elmidae 
Ancyronvx var i egata 3 3 
Dubira2h i a  ( l a r v a e ) 2 2 
Dub ira2hi a  v i t t a ta 2 3 5 
Macronyc hu s  gl a bratus 1 0  1 1 1  
Stene lmis 2 1 1 2  1 5  
Het erocer i dae 
Heteroc eru s  1 1 
Diptera 
Tipulidae 3 3 
Ti2ul a 2 5 6 1 1 4  
Sirnuliidae 
Simulium 2 8  1 1  1 7  5 6  
Chironomidae 3 2 5 0  7 3 8 3  5 6  2 2  3 1 6  
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Ta'ble 6 . Cont i nued . 
Nu:m'Per per s tat ion Total 
Tax on all 
l A  1 4 5 7 9 stations 
Strat io;myi dae 1 1 
Emp i d i dae .,... 1 2 3 
Crustacea 
I sopoda 
A sell idae 
Asel lus 3 1  3 1  
Amphi poda 
Talitr i dae 
Hyalella azteca 1 1 1 3 
Gammar i dae 
Crangonyx minor 1 2 1 3 '  7 
Decapoda 
Astacidae 
Orconectes 2ro2inguus 1 4 1 6 
Orconectes v i r il is 5 2 3 1 1 1  
Mollu sca 
Gastropoda 
Ancylidae 
Fer r iss ia 3 3 
Phy s i dae 
Physa 1 9  1 4 2 0  2 4 6  
Pelecypoda 
Sphaeriidae 1 1 
Tota l i nd i v i duals 6 9  2 4 7  2 7 7  3 1 0  4 5 7  1 3 0 1 4 9 0  
Total taxa 7 2 1  3 0  3 2  3 7  3 5  5 9  
* P = Present . The exact number of Ol i gochaeta was imposs i ble 
to determine due to breakage . 
34 
progre s s io n  wa s mad e , w i th a maximum o f  37  a t  S t a t ion 7 .  S ta t ion 9 d i d  
no t c o n f o rm to t h i s  tr end b u t  i t  h a d  only 2 l e s s  t axa than d id S t a t ion 
7 . S ta t ion lA had an ex t r emely d epaupera t e  f a una cons i s t ing o f  o nly 7 
taxa . 
The qua l i ty o f  taxa d i f f ered ev en mo r e  rad ically amo ung the s ta t ions 
than d id the quant i t y . S t at ion lA conta ined ma cro inver t eb ra t e s  f r om o nly 
4 o r d er s . The mo s t  common f orm s wer e o d ona t e s  and chironomid s .  S ta t ion 
1 exh ib i t ed a gr e a t e r  var i e ty of f o rms bu t many of the s e  a p p eared to b e  
pond spec ie s . The r ema ining s ta t ions wer e  mo r e  convent io na l in their 
popu la t io n  s t r u c t ur e s . They conta i ned a var i e ty o f  f orms and in g eneral , 
r e s emb led one ano ther . 
When a b io t ic inciex wa s appl ied t o  the usab l e  a r thropod d a t a  f o r  the 
ent ire c r eek , a value o f  3 . 01 was o b t a ined (Tab l e 7 ) . Bio t i c  ind ex values 
f o r  the ind iv idual s ta t ions rang ed f r om 2 . 70 a t  S ta t ion 5 ,  t o  3 . 90 at 
S ta t io n  lA . F i gur e 7 i l lus t r a t e s  the r e la t ionship of the Ma t toon and 
Char l e s ton e f f luent s to the b io t ic index values of each s ta t ion . 
Ta bl e 7 . B i ot i c  Ind i c e s  of s i x  c o l l ec t i ng s t a t i on s  on K i c kapoo Cr eek , Co l e s Co unty , . 
I l l i no i & with a l i s t o f  t axa u s ed i n  the i r  c omput a t i o n . 
Ta xon 
B i o t i c  Index 
Va l u e  
( H i l s enho f f 1 9 7 7 ) 
I s onyc h i a  
B a  e t  i s  
Ca l l i b a e t i s  
P s e udo c l oe o n  
H e p t a ge n i a  d i aba s ia 
St e n a c r o n  i nt erpunc t a tum 
S t e n o n ema t e r m i na tum 
Tr i co rytho d e s 
Ca e n  i s  
H e xa g e n i a  
Ca l o pt e r yx ma c ul a t a  
Anorna lg r i on ha s t a t um 
Ena l l agma 
I s c hnura 
Per l e s ta p l ac i da 
Cheuma t o p syche 
Hyd r o p s y c h e  s imu l a n s  
�phi top syc h e  b i f id a c omp l e x  
Hyd r opt i l a 
He l i c hu s 
An cyr o n x  var i egata 
Dub i r a ph i a  v i tta ta 
Ma c r onyc h u s  g l a br a t u s  
St e n e l m i s ( l arva e ) 
Emp i d i d a e 
T i pu l a  
A s e l l u s  
Hya l e l l a  a z t e c a  
Tota l number 
B i ot i c I nd e x  
2 
3 
3 
2 
3 
3 
2 
2 
4 
2 
1 
3 
4 
4 
2 
4 
3 
3 
3 
1 
1 
3 
1 
3 
4 
2 
5 
4 
l A  
2 
2 
1 6  
2 0  
1 
5 
6 
1 2  
3 6  
5 9  
Number s  per sta t ion 
4 
1 6  
7 
5 2  
3 
1 4  
1 
2 
2 
2 7 
1 
1 
1 
1 
2 
1 
1 3 1  
5 
9 
5 
8 
8 
1 6  
5 
3 7  
4 1  
5 
1 
2 
2 
5 
1 
1 4 5  
7 
1 9  
7 
1 
3 
3 
1 3  
4 
5 
1 
3 8  
3 6  
4 
4 8  
2 2  
1 
8 
3 
5 
1 0  
9 
6 
3 1  
-1 
2 7 8  
9 
4 
5 
3 
1 0  
1 
1 
1 
4 
7 
5 
1 2  
2 
1 
1 
5 7  
3 . 9 0 3 . 8 1 2 . 9 8 2 . 7 0 2 . 9 9  2 . 8 1 
Tota l a l l  
s ta t i on s  
3 2  
3 3  
6 
2 1  
3 
8 3  
4 
1 
2 5 
7 
9 3  
9 
1 6  
9 7  
4 
1 2 1  
4 0  
1 
1 
1 2  
3 
7 
1 1  
9 
3 
1 4  
3 1  
3 
6 9 0  
3 . 0 1 
w 
Vl 
3 . 9 
3 . 8 
3 . 7 
3 . 6  
3 . 5 
3 . 4  
3 . 3 
(!) 
::l ';ci 3 . 2 
:> 
� 3 . 1 
'O 
s:: 
H 3 .  Q 
(.) 
·r-t 
+.> 2 . 9  0 
·r-t 
i:Q 2 . 8  
2 . 7  
2 . 6 
0 2 4 6 8 1 0  
5 
1 2  1 4  
7 
� 
9 
entry p o i n t  o f  Cha r l e s ton 
* ef f l u ent ( Riley Cr eek ) 
1 6  1 8  2 0  2 2  2 4 
K i l omet er s down s tr e am � r om Ma ttoon e f f l ue nt 
F igur e  7 . B i o t i c  I ndex Va l ue s  f o r  c o l l ec t i ng s ta t i o n s  on Kickapoo Creek , Co l e s  County , 
I l l i no i s , shown i n  r e l a t i on s h ip to the Ma ttoon a nd Cha r l e s ton e f f luent s . 
w 
0\ 
3 7  
Discus sion 
I .  Fishes 
App lication of the Shannon d iver s i ty index to the f ish data col­
lec t ed in 1 96 7-70 by Durham and Whitley ( 1 9 7 1 )  yielded a value of 
0 . 9 8 9 1 . A t-test comp aring the diver sity value s of the two s tudy p er­
iods indicated that the fish community was significantly (p=<OOS )  more 
divers e  in 1 9 78 than in 1 9 6 7- 7 0 . Sinc e hoop ne t ting was added as a 
method of f i sh cap ture in the present s tudy , it was pos sible that this 
change in procedure was responsible f or the dif f er ence in d iversi ty . 
To dis count thi s possible b ias , another t-tes t was conducted omitting 
the hoop net dat a . A t value of 2 . 2538  wi th infinite degrees of f ree­
dom was obtained . Aga in , the f i sh connnuni ty of 1 9 7 8  was s i gnificantly 
(p=<0 . 05)  more divers e  than i t  was in 1 9 6 7-70 . 
It is widely agreed that the diver s i ty of a given connnuni ty o f  
s tream organisms increases a s  distance f rom a pollution source in­
creases ( S t ein and Denison 1 9 6 7 , Wilhm and Dorris 1 9 68 ) . Basi cally , 
low d ivers it ies exis t  near a pollution sour ce b ecause pollutional condi­
t ions create a very res tricted habitat tha t  is  advantageous to the 
survival o f  a f ew species while causing the elimination of  many others . 
A large number o f  individuals be long ing to' only a few sp ecies is the 
result of this  hab ita t al teration and a high ly predic table , and hence , 
poorly d iversi fied conununi ty is  formed . 
As succes s ive communi ties or organisms act upon po llutants ,  the 
limiting e f fects o f  those p o llutant s are usually nullified and once 
again a clean wat er connnunity exi st s .  Clean wa ter environment s contain 
a greater variety of habi tat s  and may support many spec ies . Typ ical ly , 
a f ew species wi th many individual s  and many speci es wi th a f ew 
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individuals are present . This re sult s in more uncertain ty within a com­
muni ty and yields a great er d iver si ty . 
In a s tream the size  of Kickap oo Creek , however , other factors be­
sides pollut ion are like ly to influence the sp e cies diversity of the 
f i sh connnuni ty . The relationship between s tream order (Horton 1945) 
and fish diver si ty has to b e  ser iou s ly consid ered . S tream order is a 
cons istent me thod o f  char ac ter iz ing drainage sys tems . Unbranched head­
wa ter t ributaries are c las s i f ied as f ir s t  order streams . The confluence 
of 2 firs t order s t reams c rea te s a s econd order s tream; 2 second order 
s treams may j oin and form a thir d or der s tream and so on . Al though much 
depend s on mean annual precip i tation , an idea of the relative s i z e  and 
character o f  the drainage ba sin can b e  gleaned from s tream order . I t  
has b een ob served that the degree o f  f i sh diver s i ty is dire c tly p ropor­
tional to increases in s tream or der ( Harrel et al . 1967) . App arent ly , 
the uns tab le phy s i cal conditions of a low or der s tream are too rigorous 
for the s urvival of all but the hardies t sp ecies . This al lows fo r the 
occurrence of large numb er s of individuals belonging to on ly a few head­
water species and re sult s in a low d iver s ity . 
In Kickapoo Creek ' s cas e ,  i t  would be unwi se. to a t t r ibu t e  the f i sh 
d ivers i ty pat tern to anything other than s tream order if it were not f or 
the f act  that fish were ent ire ly ab s ent f rom S tat ion lA . Although only 
c lassed as a second order stream at this location ,  the constant water 
supp ly provided by the Mat toon s ewage eff luent count eract s  the uns table 
wat er condi tions that th is section o f  creek would normal ly have . Cer­
tainly , s everal headwa ter adap t ed spe cies wou ld find this area suitab le 
were i t  not f or the pollution in the Mat toon e f f luent . 
Unlike Stat ion l A ,  the spe cies d iver s i ty of fish at S tati on 1 was 
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subs tantially higher than wha t  wou ld normal ly be expec ted at such a lo­
cation , given the limi t ing e f fe cts of s t ream order and pollution . Thi s 
brings to fo cus another phy s ical inf luence on fi sh d iversity : dep th of 
water . Sheldon ( 1968) found that d ep th was even more of  a fac tor than 
was s tream or der on the divers ity o f  smal l  s t ream f ishes . He found that 
an increas e in depth pro duc ed grea ter species diver s i ty regardless  of 
p os i tion in the s tream ord er . S tat ion 1 exhib i t s  a great er average 
dep th than do S tat ions 4 and 5. This is due to a low concre te dam lo­
cated in the cen ter o f  the s t at ion . I t  is apparent that this dam ac­
count s for the aberrant ly hi gh fi sh diver sity present at this s t ation 
because of the increased dep th and the resulting expansion o f  habitats 
i t  crea t es . 
The gradual increase in f i sh diver s i ty as downs t ream progres s ion 
was made leveled off  at S tation 7. I t  would be difficu l t  to determine 
if the s i gnif ican tly greater diver s i t ies at S tat ion 7 and 9 were due to 
an improved wa t er qual ity or to the increase d s t ream order ( these sta­
tions are in the fi f th s t ream or der ) . The numb er and variety of species 
found in thi s  s ec t ion of  creek compare d favorably wi th the fish composi­
t i on of s imi larly s i zed , unpo lluted Illinois s treams (Lewis and Elder 
1953, Lewis 1957, S tegman 1959, and Buth 1974) . Although no s tudies 
were found in the liter ature that wer e  comparab le to thi s  one , it ap­
p ears that the diver si ty of  f ish conununit ies of S tat ions 4 through 9 ap­
proached a normal si tuat ion . 
The species compos ition of the fi shes of Ki ckapoo Creek , although 
no t direc t ly related to spe cies diver s i ty , had al so changed s ince the 
Durham and Whit ley ( 19 7 1 )  s tudy . Six species taken in 196 7-70, Ic thyo­
my zon · cas taneus , Pimephales vigilax , Labides thes sicculus , E theostoma 
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caeruleum � E .  flabellare , and E .  nigrum wer e  not encountered in the pre­
sent study . Non e  of the se speci es wer e very connnon in 1967-70 ; together 
they com�rised only 0. 52% of the to tal population . With the pos sib le 
excep t ion of Pimephales vi gi lax ,  which composed 0. 38% o f  the population , 
the f ai lure of member s of  these spe cies to b e  recap tured in the present 
s tudy was mos t likely due to random samp ling error . P .  vigilax was 
listed by Smith (1971) as b eing decimate d in Illino is due to desication 
of s t reams during drought period s . Its  ab sence from Kickapoo Creek in 
1 97 8  may reflec t a cont inued reduction of thi s  spe cies from the area . 
Eight spe ci es , Esox ameri canus , Moxos toma anisurum , Pylodi ctus 
olivarus , Lep omis humilis , L .  microlophus , Micropterus salmoides , 
Pomoxis  nigromaculatus , and Etheostoma spectabile wer e  collected in this 
s tudy but not in 1967-70. Moxo s toma anisurum ,  Mic rop terus salmoides , 
and Etheos toma spectab ile were common enough in 1978 to sugges t that 
random samp ling error was not a factor in their ab sence f rom the earlier 
colle ct ions . In addition to these new sp ecies , Moxo stoma macrolep idotum 
arid Hypentelium nigricans wer e much more abundant in 19 78 than in 1967-
70 . Cyprinus carpio and Erimyzon ob longus , however , were more common in 
1 96 7 - 7 0 th�n they were in the pre s ent s tudy . Trautman ( 1957) stated 
that Moxos toma ani surum, M .  macr olepidotum, and Hypentelium nigricans 
were int olerant of domestic and indus tri al was t es . He and Smi th ( 1979) 
agreed tha t  Cyprinus carpio was o f ten associated wi th sewage eff luents 
and showed a prefer ence for organical ly enriched water s .  Dar ters 
(P er cidae ) and b lack bas s (Micropt erus ) were b elieved to b e  indicators 
of  c l ean wa ter in Lytle Creek , Ohio by Kat z and Gaufin ( 1953). A sub­
s tantial inc rease in abundanc e of the se spec ie s was s een in 1978 co llec­
tions over those o f  1967- 70. 
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The preceding observations s eem to indicate a trend toward a fish 
community that is generally les s  to lerant of pollution than was the 
1 9 6 7 - 7 0  communi ty . Pos sib ly , the t ert iarily treated sewage eff luent 
now p roduced by b o th ci ties has allowed this to oc cur . Thomp son and 
Hunt ( 1 9 30)  and Wh i te , et a l .  ( 19 7 7 ) , cite ins tances in which they be­
lieved that s ewage e f f luen t  app eared to enrich fish populations in num­
ber and size  of  individuals .  Larimore and Smi th ( 1 963 ) agree but warm 
that there is  a f ine line b e tween des irab le enrichment and harmful pol­
lution . Accord ing to the la t t er autho r s , enri chment becomes undesir­
ab le when the following s equence occurs in the fish communi ty : (1) a 
reduction in the total numb er of  sp ecie s , (2) a reduction o f  the total 
weight , and ( 3 )  a reduction in the number of  individuals . 
Several of the se trends app eared to be  evident in the upper reaches 
of Kickap o o  Creek . Etheos toma spectabile was abs ent from S tation 1 but 
was common at S t at i ons 4 ,  5 ,  and 7 .  Poor water quali ty seemed to be 
the only factor respons ib le for the ab sence of this headwater species 
from the upper creek . Eri cymba buccata , N�t rop is st ramineus , and 
Phenacobius mirabilis we re other sp e cies  present in the creek that would 
be expected to be f ound in an area such as S tation 1 bu t were not . Few 
ind ividuals as well  as f ew species were taken at S tat ion 1 while at the 
next stat ion downs tream this situat ion improved . Oddly enough , fish at 
Station l
·
had the highest average weight of any s t ation . Pos s ib ly the 
s ewage enri ched wat er produced a more abundan t food supp ly .  Thi s  ap­
p eared to be the only b enefit  of the sewage eff luent . to the fishes of 
that s t ation . 
II. Macroinvertebrates 
By their nature , macro inver tebrat es are sup er ior to fish for use 
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in the evaluat ion of aquatic  ecosys tems . The mo s t  imp ortant advantage 
over f ish c omes f rom the fa c t  that aqu atic ma croinver tebrates are seldom 
very mobile and canno t eas i ly avo id pollution by moving up or downstream .  
They also form more reco gniz ab l e  spe cies as s ociations when confronted 
with environment al s tresses such as s ewage ef f luent s . In addition to 
these  associat ions , ind ividual sp e cies have been designated as " indica­
t or" organisms which may b e  clas s i f i ed as to ler ant , facultative , or in­
tolerant of a given type of p ollution . 
Th e  us e  of ind i cator or ganisms in the asses sment of water quality 
has s erious drawb acks . Gaufin and Tarzwe ll ( 1 9 56 ) p laced lit t le conf i­
dence in the abi l i ty of a few organisms found in a given locality to ex­
press the true water quality of an eco system .  Many fac tors may account 
f or the presence of an individual organism . In s treams , species indica­
tive of  a clean environment may drif t down in to a polluted area from a 
c lean ups tream habi t at and cause mis interpret at ions . Also , " to lerant" 
species are of ten f ound in wat er of very good qual i ty which would caus e 
o ther c omp licat ions . It  is  now general ly b elieved that water quali ty 
should b e  ascertained from associations or communi ties of macro inver te-
brates (Wi lhm and Dorris 1 9 68 ) . 
The diver s i ty index , as app lied to  fish in thi s s tudy , takes into 
a ccount informat ion on the variety as wel l  as the abundance of indivi­
dual s in a communi ty .  Although excel lent re sults c an b e  ob tained under 
certain c ircums tances , this sy s t em also has it s drawbacks . Infer t ile 
s treams wi l l  produce very low macro inver tebrate diver sities even though 
they may b e  unal tered by po llution . S tream order has been found to in­
f luence macroinvertebrate diver sit ies (Harrel and Dorris 1 9 68) , although 
less subs t anti ally so than on fish popu lat ions . When fas t evaluations 
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are desired , conducting diver s i ty indices would be  an inconvencience be­
. cause of  the involved mathematic s which usual ly require s  the use  o f  a 
comput er . Als o , identifications in theory , should be  mad e  to the spe­
cies leve l which is often near ly impossible . 
A biotic index , such as the one p roposed by Hilsenhof f ( 1 9 7 7 ) , in­
c orporates the mo s t  useful charac ter i s t i c s  o f  b oth the d iversi ty index 
and the indicator organism concept while b eing fast and easy to conduc t .  
This parti cular biotic index utiliz es arthropods that are strictly de­
pendent on the aquatic environment for survival and have limited powers 
of locomot ion . In this way those aquat ic arthropod s which can uti lize 
atmo spheric oxygen or can eas i ly move f rom one area to ano ther to escape 
p o l lution are excluded from the ind ex .  Many Hemip ter a , adult Coleop tera 
and Decapoda fit  this des crip tion . Suitab le organi sms are assigned a 
numerical value ind ica t ing their tolerance of pollutional condi tions . A 
value o f  5 wou ld imp ly that the arthropod could withs tand extremely se­
vere pollution whi le a value of 0 would mean tha t only the cleanest water 
could b e  to ler ated . In this way an entire connnunity can be  evaluated 
wi th weight given to more common species so that rare forms , which may 
represent ab errations , wil l  no t b e  of enou gh imp ortance to c ause mis con­
cept ions . A calculation simple enough to b e  us ed  in the field wil l  
y ield the b i o t i c  index value f o r  the connnunity in question . Values are 
then interp reted into water quality p arameter s  wi th the use of a tab le 
(Appendix B) . 
Bio t i c  ind ex va lues of the six ma cro inver tebrate samp ling stat ions 
on Kickapoo Creek were inf luenced s t rongly by the Mat toon and , to a les­
s er ext ent , by the Charleston sewage eff luent s .  S tations lA and 1 are 
p laced in the "very poor"  category indicating that their macro inver tebrate 
44 
communit ie s  were sever ely alter ed by the Mattoon effluent . A gradual 
improvemen t is evident as dis tance f rom this effluent is  increased . The 
lowe s t  b io tic index value on the creek was reached at  Stat ion 5 .  This , 
however , was only a " f air" rat ing . This indicates that the creek does 
not totally re cover from the e f fec t s  of the Mat toon effluent before the 
Charles ton effluent ent er s at the conf luence of Riley Creek . 
I t  should b e  noted that the Hilsenhof f bio tic index was designed 
for use in Wis consin . Due to climati c and physical dif f er ences b e tween 
this area of Illinoi s and Wis consin , the ind ex may be too s t ringent for 
literal use in thi s area . Hence ,  S tat ion 5 might pos sibly b e  rated 
h igher than " f air . "  
Charles t on ' s sewage effluent . is modi fied by several ki lometers of 
p assage through Cas sel and Ril ey Creeks befor e  en tering Kickapoo Creek . 
Therefore , Station 7 exhib ited only a s light degradat ion of wat er qual­
i ty from that of Stat ion 5 .  Again , recovery continues at  Station 9 so 
that water ent ering the Emb arras River from Kickapoo Creek is of a 
" fair" quality . 
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Conclus ions 
The analy s is of the fish popula tion of Kickapoo Creek indicates 
that wat er quali ty cond i tions have impr oved since the initiation of 
tert iary s ewage treatment methods by the cities of  Mat toon and Charles­
ton . While the creek near the Mat to on sewage treatment p lant out fall 
still does no t supp ort f ish , the previous ly septic  condit ions no longer 
exist . Al though probab ly a t tributable to s everal factor s , an increase 
in the diver s i ty , and thus an increa se in quali ty of the f i sh populati on 
is apparent as downs tream progre s s  is made . The Charles t on s ewage ef­
fluent seems to have no mea surab le eff e c t  on the f ishe s  of  the creek .  
From the area o f  recovery f rom the Mat t oon effluent o n  the fi sh popula­
tion approahces an unal ter ed condit ion . 
Macroinvertebrates p roved to b e  a more suitable group wi th which to 
as certain the wat er quality of the creek . Thi s  connnunity di sp layed 
greater s ens itivity to degrees o f  pollution than did the fishe s . The 
community s t ructure of macroinver t ebrates appears to be influenc ed to 
some extent by the sewage effluent s for the en tire length of the creek . 
Periodic over f lows of inadequat ely treated s ewage during heavy rains 
probab ly account s for much of the damage done to the macroinver tebrate 
communi ty s tru cture . Should this prob lem b e  re solved , an imp rovement 
from the current " fair" wa ter quali ty rating of Kickap oo Creek should be 
no ti ced . 
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App endix B 
The H i l s enhoff ( 1977 ) B i ot i c  Index a s s i gn s  s e le c t e d  stream dwel l i ng 
arthropo ds a value from 0 t o  5 . A value o f  0 would i ndi c at e  that the or­
gani sm is foun d only i n  streams o f  the highe st wat er qual ity whi l e  a value 
of 5 woul d mean that th e organ i sm i s  c ap ab l e  of s urviving in s everely 
pollut e d  wat er . The followi ng t ab l e  c orrelat e s  Bi ot i c  Indi c e s  t o  wat er 
qual ity and is t aken dire ctly from H i l s enhoff ( 1977 ) . 
Table 6 .  Wat e r  qual ity det ermi nat i on from b i ot i c  i ndex value s . 
B i ot i c  Index 
1 .  7 5  
1 .  7 5-2 . 2 5  
2 . 2 5-3 . 00 
3 . 00-3 . 7 5 
3 . 7 5 
Wat er Qual ity 
Exc el l ent 
Goo d  
Fair 
Poor 
Very Poor 
Stat e  of the Stream 
Clean undi s turb e d  
Some enr ichment or di s turbance 
Moderat e enr i chment or di s turbanc e 
S i gni fi c ant enr i chment or di sturb an c e  
Gro s s  enr i chment or di s t urb an c e  
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